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<57) Abstract; The invetiilon n»l a ir? 10 a steering column module fox a mow veaicfe, comprising a sawing angle sensor ( 1 3) thai is 
inserted mto a module housing (1, 2), The rotor of tht steering angk sensor is assigned to a steering column and co-Qjresles wjtft at 
least one fixed measuring wheel (37), in wbidi angular irtodiSca&KJs of the steering column are registered by electronic measuring 
sensors C£?X operating as the staler and connected to the vehicle electric syswwi by means of a cantraS printed circuit board <6> 
The measuring sensors <£2) are festencd to liie printed circuij board (6) and the measuring wheel or wheels (37) isfcee nwsunted in a 
honsing (3S) that is fixed 10 the printed circuii board (6). 



The invention relates to a steering column module for a motor vehicle with a steering 
angle sensor that is inserted into a module housing. The rotor of the steering angle sensor is 
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assigned to a steering column and interacts with at least one fixed measuring wheel, in which 
changes in the angle of the steering column are registered by electronic measuring sensors 
operating as the stator and connected to the on-board vehicle electrical system via a central 
printed-circuit board. 

From DE 44 28 883 CI, an electrical and/or optical device for motor vehicles is known, 
which is fixed underneath the steering wheel to a stationary holding device arranged on the 
steering column tube. The holding device is an integral component of a housing belonging to a 
separate switch. A steering column lining is arranged on the holding device. The holding device 
carries a connecting device formed as a spiral cable cassette, as well as a steering angle sensor 
provided with a printed-circuit board. The connecting device is mounted on the side of a housing 
arrangement of the steering angle sensor assigned to the steering wheel, and the fixed housing 
part of the connecting device is screwed onto the holding device. The rotatable housing part of 
the connecting device engages with a region formed as an aperture and operating as a rotor into a 
circular groove in the housing arrangement of the steering angle sensor. 

Furthermore, DE 197 55 094 Al discloses a steering column module to which is assigned 
a unit comprising an electrical connecting device and a steering angle sensor. The connecting 
device is arranged in a housing section, which forms a cover for the stator of the steering angle 
sensor fixed on a printed-circuit board, wherein the printed-circuit board is formed as a base 
closing the cover. 

The previously explained steering angle sensors each work with an optical detection 
device, which permits sufficient distance to the rotor. This distance is necessary because the rotor 
assigned to the steering column has a relatively non-circular movement, which must be 
compensated together with other installation-specific tolerances. 

In addition, from practice, a steering angle sensor is known, which comprises a rotor that 
is fixed to the steering column and that interacts with a stator. The stator is built as a module and 
comprises in addition to mechanical components, also a printed-circuit board with measurement 
electronics and transmission electronics for coupling to the vehicle electrical system, wherein the 
signals of the measurement electronics are transmitted to a central printed-circuit board of the 
steering column module and from there to the vehicle electrical system. Thus, both the printed- 
circuit board of the stator and also the printed-circuit board of the steering column module is 
twice equipped with partially identically components. Finally, two printed-circuit boards 
necessary for the signal transmission are to be fabricated and assembled. 

The problem of the invention is to design a steering column module of the type 
mentioned in the introduction, which is manufactured economically with a reliable function. 
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According to the invention, the problem is solved in that the measuring sensors are 
mounted on the printed-circuit board and the one or more measuring wheels are mounted in a 
housing fixed to the printed-circuit board. 

Due to this measure, the mechanical and the electronic components of the steering angle 
sensor are separated. The mechanical components of the steering angle sensor, namely the one or 
more measuring wheels and the rotor, are assigned to the housing or the steering column and the 
electronic components, namely the measuring sensors and optional evaluation electronics, are 
arranged on the central printed-circuit board, wherein the printed-circuit board is connected to 
other components, for example, a flat spiral spring and steering column switches. An additional 
printed-circuit board for the steering angle sensor is eliminated; therefore, a relatively 
economical manufacturing of the steering column module is guaranteed. Because the central 
printed-circuit board has all of the components for signal transmission to the vehicle electrical 
system, a reliable function of the steering column module is also guaranteed without extra 
interfaces. 

It is useful if the rotor and the measuring wheel are formed as gears. Thus, engagement of 
the rotor on the measuring wheel with low friction and a transfer of the changes in the rotational 
angle of the steering column with relatively low play are guaranteed. 

Preferably, a first measuring gear drives a second measuring gear with an intermediate 
wheel between, wherein measuring sensors are assigned to both measuring gears. Through this 
gearing, a certain ratio is realized within the steering angle sensor, by means of which even very 
small changes in the rotational angle of the steering column can be detected with a relatively 
high accuracy. 

Preferably, each of the first measuring gear and the second measuring gear has a 
measuring magnetic ring inserted on the end and interacting with the measuring sensors formed 
as stray field sensors. It is useful if each of the measuring gears comprises a shielding sheet for 
the measuring magnetic ring. Thus, the steering angle sensor works according to the so-called 
Stegmann system, in which one magnet is assigned to every two stray field sensors, Hall sensors. 
Advantageously, the measuring sensors extend into the housing in a position directed towards the 
measuring wheels. 

In order to not transfer the non-circular movement of the steering column to the 
measuring wheels, according to an advantageous configuration of the invention, there is a 
tolerance compensation device arranged in the housing between the rotor and the first measuring 
gear driven by the rotor. 

Preferably, the tolerance compensation device comprises a compensation gear, which 
engages both the rotor and also the first measuring gear in a spring-loaded way. Because the 
distance between the steering column and the tolerance compensation device fluctuates and 
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nevertheless a noise-free interaction between the rotor and the measuring gear must be 
guaranteed, the spring-loaded compensation gear is provided, which is mounted flexibly and 
assumes a position corresponding to the appropriate distance between the steering column and 
the tolerance compensation device, wherein the rotor formed as a gear provides for a nearly 
direct drive of the compensation gear. 

In order to be able to change the position of the compensation gear within certain limits, 
advantageously the compensation gear is mounted with teeth exposed in regions in a cage, which 
is engaged at one end by a tension spring, whose other end is fixed to the housing. The tension 
spring realizes the positioning of the compensation gear both on the rotor and also on the 
measuring gear. 

For guaranteeing a compact structure, it is useful if the housing assembled from a cover 
and also a base supports the cage of the compensation gear, the two measuring gears, as well as 
the intermediate wheel. 

Preferably, the cover has a support bolt for the intermediate wheel, whose free end 
engages in a corresponding bore hole of the base. For achieving a relatively low assembly 
expense, the support bolt is injection molded on the cover and thus manufactured together with 
this piece in one manufacturing process. 

Furthermore, it is necessary to provide supports for the measuring gears. For this purpose, 
guide holes spaced apart from each other for receiving support axles for the two measuring gears 
are preferably formed in the cover and engage in corresponding openings of the base. 

To achieve a relatively simple and secure fixing of the housing, preferably the cover has 
clip arms for fixing the housing on the printed-circuit board. 

So that the measuring sensors arranged on the central printed-circuit board are led into 
the region of the measuring gears, advantageously the base is provided in the region of the 
measuring magnet rings of the measuring gears with two recesses that are offset relative to each 
other and that project through the measuring sensors. Preferably, the measuring sensors are 
coupled for signal evaluation via the printed-circuit board with an on-board vehicle computer. 
Preferably, the printed-circuit board comprises a bus interface for connecting to the on-board 
vehicle computer. 

Preferably, the rotor is assigned to a cover covering a flat spiral spring in a module 
housing top part. As a rotatable component spanning the flat spiral spring, the cover completes 
the performed changes in rotational angle synchronously with the steering wheel and thus with 
the steering column. Thus, the rotor changes its position to the same extent as the steering 
column, which is why exact measurement values are detected in terms of the change in rotational 
angle. 
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It is understood that the previously mentioned and subsequent features still to be 
explained can be used not only in the indicated combination, but also in other combinations. The 
scope of the present invention is defined only by the claims. 

The invention is explained in more detail in the following using an embodiment with 
reference to the associated drawings. Shown are: 

Figure 1, an exploded view of a steering column module according to the invention, 

Figure 2, an enlarged exploded view of the detail II from Figure 1, and 

Figure 3, an enlarged exploded view of the detail III from Figure 2. 

A steering column module comprises a module housing assembled from a module 
housing top part 1 and a module housing bottom part 2, wherein a cylindrical recess 3 for fixing 
the steering column module to a (not-shown) steering column tube of a motor vehicle is formed 
on the module housing bottom part 2. Furthermore, the module housing bottom part 2 has clip 
arms 4, which are on the edges and which engage in corresponding clip openings 5 of the module 
housing top part 1 for assembling the module housing bottom part 2 and the module housing top 
part 1. The module housing bottom part 2 receives a central printed-circuit board 6, which is 
coupled to an on-board vehicle electrical system, as well as an on-board vehicle computer of the 
motor vehicle. The module housing top part 1 gripping over the module housing bottom part 2 at 
the edges is provided with a recess 12 for receiving a flat spiral spring, which couples electrical 
components assigned to the steering wheel with the on-board vehicle electrical system via the 
printed-circuit board 6. 

The printed-circuit board 6 has a cylindrical opening 8 aligned with the recess 3 of the 
module housing bottom part 2, as well as with a hole 7 of the module housing top part 1 for 
passing through a (not-shown) steering column, whose free end is connected to a steering wheel 
above the module housing top part 1. Furthermore, the printed-circuit board 6 is provided with 
connections 9 for (not-shown) steering column switches, whose operating elements project 
through holes 10 of the module housing top part 1. Furthermore, the printed-circuit board 6 is 
connected to an ignition lock, which is inserted into an opening 1 1 formed in the module housing 
top part 1. 

In order to determine a relative change in the rotational angle of the steering wheel 
relative to the steering column module, between the connecting device and the module housing 
top part 1 of the steering column module there is a steering angle sensor 13, which essentially 
comprises a (not-shown) rotor formed as a gear and a measuring wheel 37 formed as a first 
measuring gear 27, wherein measuring sensors 22 are assigned to the first measuring gear 27. 
The rotor connects to the steering column. 

The measuring wheel 37 assigned to the rotor is mounted in a housing 38, which is 
assembled from a cover 15 and a base 16 clipped to the cover. Centering pins 17, which are 
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spaced relative to each other and which engage in corresponding centering holes 18 of the 
printed-circuit board 6, are formed on the base 16. For fixing the housing 38, the cover 15 is 
provided with clip arms 19 to be inserted into clip recesses 20 of the printed-circuit board 6. 
Furthermore, the base 16 has recesses 21, in which measuring sensors 22, which are fixed to the 
printed-circuit board 6 and which are formed as stray field sensors, so-called Hall sensors, extend 
into the housing 38. Due to the assignment of the measuring sensors 22 to the printed-circuit 
board 6, the electrical/electronic components and the mechanical components of the steering 
angle sensor 13 are separated. 

For detecting a change in the rotational angle of the steering column, the rotor drives a 
compensation gear 23, which is assigned to a tolerance compensation device 14 and which is 
mounted floating in the housing 38 via a cage 24. One end of a tension spring 25, whose other 
end is fixed to a retaining pin 26 formed on the cover 15, is fixed on the cage 24. Through the 
floating, spring-loaded arrangement of the compensation gear 23, a tolerance compensation 
between the rotor, which exhibits a non-circular movement due to the manufacturing and support 
of the steering column, and the housing 38 is guaranteed. The compensation gear 23 engages the 
first measuring gear 27, which carries a measuring magnet ring 28 on the end. An intermediate 
wheel 29 is set in rotation via the first measuring gear 27, which in turn drives a second 
measuring gear 31 likewise provided with an end measuring magnet ring 30. 

The first measuring gear 27 and the second measuring gear 3 1 are arranged on support 
axles 32, which are inserted with one end into guide holes 33 of the cover 15. With the other end, 
the support axles 32 project into corresponding openings 34 of the base 16. These openings are 
formed in the centering pins 17. The intermediate wheel 29 is held on a support bolt 35, which is 
assigned to the cover 15 and whose free end engages in a corresponding hole 36 of the base 16. 

The measuring sensors 22, of which two are assigned to each of the measuring magnet 
rings 28, 30, detect the rotation of the measuring magnet rings 28, 30 due to a change in the 
rotational angle of the steering column according to the so-called Stegmann system. The signals 
of the measuring sensors 22 assigned to the printed-circuit board 6 are transmitted directly to the 
on-board vehicle electrical system or the on-board vehicle computer without the intermediate 
connection of other electronic components. 

List of reference symbols 

1 Module housing top part 

2 Module housing bottom part 

3 Recess 

4 Clip arm 

5 Clip opening 



6 Printed-circuit board 

7 Hole 

8 Opening 

9 Connection 

10 Through-hole 

1 1 Opening 
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13 Steering angle sensor 

14 Tolerance compensation device 
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18 Centering hole 

19 Clip arm 

20 Clip recess 
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22 Measuring sensor 

23 Compensation gear 

24 Cage 

25 Tension spring 
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27 First measuring gear 

28 Measuring magnet ring 

29 Intermediate wheel 

30 Measuring magnet ring 

3 1 Second measuring gear 

32 Support axle 
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34 Opening of 16 
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